The objective of the study was to investigate the in-vivo anti-tumour activity of Spica prunellae extract, and to preliminarily explore the possible mechanism of in-vivo anti-tumour effect of Spica prunellae extract. Tumour inhibition rate and tumour apoptosis-related protein status were determined using the mice model of transplanted T lymphoma cell EL-4 tumour, and by immunohistochemical method. The results revealed that Spica prunellae extract showed certain tumour inhibitory effect, and compared with the model group. Tumour weight in Spica prunellae high-dose group was highly significantly different (P<0.01). Tumour weight in Spica prunellae medium-dose group was also significantly different (P<0.05) compared with the model group. Spica prunellae high-dose group enabled the high expression of Bcl-2 protein (47.54%) and low expression of Bax protein (13.14%). The study concluded that Spica prunellae extract has certain in vivo anti-tumour effect, which may be achieved through regulation of apoptosis related proteins.
2) The sections were rinsed with distilled water, soaked in PBS for 5 min, and then antigen heat-retrieved for 1 h.
(3) Sections were added dropwise with 3% hydrogen peroxide, incubated at 37 ℃ for 10 min to eliminate endogenous peroxidase activity, and then washed in PBS three times with 5 min each.
(4) Sections were added dropwise with 5% normal goat serum to block non-specific binding sites, so as to eliminate non-specific staining, incubated at 37 ℃ for 30 min, and decanted instead of washing.
(5) Sections were added dropwise with primary antibody working solution (mouse anti-mouse BCI-2 monoclonal antibody, mouse anti-mouse Bax monoclonal antibody), and incubated at 37℃ in wet box overnight.
(6) Sections were washed in PBS three times, with 5 min each.
(7) Sections were added dropwise with biotin-labelled secondary antibody working solution, and incubated at 37℃ for 30 min. 
Judgement of immunohistochemical staining results for expression of bcl-2 and bax proteins in EL-4 transplanted tumour tissues in mice
Appearance of yellowish-brown or tan granules in the cytoplasm was regarded as positive. 10 high power fields were randomly selected for counting; 100 cells were counted per high power field, which totalled 1000 cells, and the bcl-2 or bax positive cell ratio (%) was calculated. EL-4 transplanted tumour tissues of mice where drug was not administered were served as the blank control. Counting was performed by at least two individuals, and averaged.
Statistical methods
Experimental data were analysed using SPSS 13.0 software. Comparison between two groups was performed using t-test, and pairwise comparisons among groups were performed using one-way analysis of variance.
Experimental Results

Effect of Spica prunellae extract on body weight of mice
The changes in body weight of mice before and after the experiment are as shown in Table 3 -1. Except for the cyclophosphamide group where weight gain was not obvious, body weights were significantly increased in all of the experimental groups, although the increases were less when compared with the model group. Basically, the amount of increase was negatively correlated with the dose. 
Effect of Spica prunellae extract on tumour weight and tumour inhibition rate
The results for the effect of Spica prunellae extract on tumour weight and tumour inhibition rate are shown in Table 3 -2. Tumour weight in Spica prunellae high-dose group was highly significantly different (P<0.01) compared with the model group. Tumour weight in Spica prunellae medium-dose group was also significantly different (P<0.05) compared with the model group, and the tumour inhibition rates of the two groups were both greater than 30%, suggesting that the Spica prunellae extract can significantly inhibit solid tumour development in EL-4 tumour-bearing mice. Tumour weight in Spica prunellae low-dose group was also reduced compared with the model group, but revealed no significant difference. 
Effect of Spica prunellae extract on expression of apoptosis-related genes Bcl-2 and Bax proteins
The effect of Spica prunellae extract on expression of apoptosis-related genes Bcl-2 and Bax proteins is shown in Table 3 -3. Compared with the model group, Bcl-2 protein expression decreased while Bax protein expression increased in the transplanted tumour tissues of the Spica prunellae high-dose group, which were both statistically significant (P<0.01) compared with the model group. 
Discussion
Over the years, although researches on the pathogenesis and control of lymphoid and haematopoietic tumours have made great progress, there still remain many difficulties to be resolved. The search for efficient and low-toxic antineoplastic drugs from different sources is still a top priority. In recent years, due to the advantages of low toxicity, little side effects, and easy acceptance by patients of the traditional Chinese medicines, the anti-tumour active ingredients extracted from them are gaining increasing attention (Liu Xiao, et al., 2011) . This study also proved that the prepared Spica prunellae extract did have anti-tumour effects. The induction of tumour cell apoptosis is one of the recognised anti-tumour mechanisms. The apoptosis is the self-destructive process of cells regulated by genes, which involves a series of gene expression cascades. The genes identified to be associated with apoptosis so far can be categorised into three: pro-apoptotic genes, anti-apoptotic genes, and the ones that assist in the process of apoptosis. BCl-2 and its family can prevent the occurrence of apoptosis (Yang, et al., 1997) , and are associated with tumour cell proliferation and carcinogenesis, while Bcl-2-related x protein (bax) can promote the apoptosis (Cheng EH, et al., 1997) . In this study, Bcl-2 protein is highly expressed (47.54%) in the EL-4 tumour tissues of mice in the drug groups, while Bax protein is lowly expressed (13.14%), suggesting that this may be one of the causes for mouse EL-4 tumour cell apoptosis.
